PATENT ABSTRACTS OF JAPAN 
(ll)Publication number : 2002-2 16527 
(43)Date of publication of appUcation : 02.08.2002 



(SDlnt.Cl. F21V 8/00 

F21V 17/00 

G02F 1/13357 
//F21Y10i:02 



(21) Application number : 2001-008967 (7l)Applicant : MINEBEACO LTD 

(22) Date of filing : 17.01.2001 (72)Inventor : TOYODAKOICHI 
ISHII TAKESHI 



(54) SURFACE LIGHTING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a surface lighting device that can enhance 
coupling between the light guide and the point light source. 

SOLUTION' In this surface lighting device, a pawl 23 of an upper firame 21 is fitted to a 
recess 20 of LED 6 and the LED 6 is pushed to the light guide 4 by the spring efiect in 
the light guide 4 direction (a spring effect in the length direction of the Hght guide body 
4) in a fitting condition. Thereby, the light guide 4 and the LED 6 are kept in close 
contact and positioned securely and in its coupling between the light guide 4 and the 
LED 6 is well enhanced. Furthermore, as the pawl 23 of the upper firame 21 is fitted to 
the recess 20 of the LED 6, the LED 6 is made not to shift in a rectangular direction (the 



arrow B direction) in the length direction of the light guide 4, and thereby, the light 
guide 4 and the LED 6 are more securely positioned, and the coupling between the light 
guide 4 and the LED 6 is more enhanced. 
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* NOTICES * 
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CLAIMS 



[Claim(s)] 

[Claim 1] It has a frame holding the light source, and said transparence substrate and 
said light source of the shape of a straight line arranged near the side edge side of the 
transparence substrate which consists of a translucency ingredient, and this 
transparence substrate. Said light source The transparent material which consists of 
a transparent material of the shape of a straight line by which contiguity arrangement 
is carried out at least in accordance with the whole surface among the side edge sides 
of said transparence substrate, It is the field-like lighting system constituted from the 
punctiform light source arranged among the both ends of this transparent material at 
least at one side. Said frame It has the tabular frame body which is arranged at the 
inferior-surface-of-tongue side of a printed wired board, or is arranged so that said 
transparent material may be carried out in between and said printed wired board may 
be countered, and is prolonged along with said transparent material. It is the field-like 
lighting system which forms the pawl which contacts said punctiform light source in 
the edge of this frame body, and is characterized by this pawl pressing said punctiform 
light source to said transparent material. 

[Claim 2] It is the field-like lighting system according to claim 1 which said punctiform 
light source has a hollow in the opposite side side of said transparent material and the 
field which counters, and is characterized by said pawl fitting into said hollow. 
[Claim 3] Said punctiform light source is a field-like lighting system according to claim 
2 characterized by forming said hollow between said both-ends sides as solder was 
given to the both-ends side of the direction which intersects perpendicularly with the 
longitudinal direction of said transparent material and this solder section was avoided. 
[Claim 4] Said hollow is a field-like lighting system according to claim 2 or 3 
characterized by being the configuration prolonged towards a groove in the concerned 
frame body arrangement surface part and opposed face side which counters from the 
frame body arrangement surface part equivalent to the side in which the frame body in 
said punctiform light source is arranged. 

[Claim 5] Said frame is a field-like lighting system given in either from claim 1 
characterized by consisting of spring nature ingredients to claim 4. 
[Claim 6] It is a field-like lighting system given in either from claim 1 which said 
transparent material is carried out in between, and the punctiform light source is 
arranged to the both ends, and is characterized by forming said pawl at least in one 
side of the both ends of a frame body corresponding to the punctiform light source of 



the both ends of said transparent material to claim 5. 

[Claim 7] It is a field-like lighting system given in either from claim 1 which the 
punctiform light source is arranged at the end section of said transparent material, a 
reflecting plate is arranged to the other end, and said pawl is formed in the end section 
of a frame body corresponding to the punctiform light source of the end section of 
said transparent material, and is characterized by the other end side of a frame body 
holding a transparent material through said reflecting plate to claim 5. 
[Claim 8] Said punctiform light source is a field-like lighting system given in either 
from claim 1 characterized by being LED to claim 7. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is especially used as a lighting means of a liquid 
crystal display about the field-like lighting system used for lighting means, such as a 
signboard and various reflective mold displays. 
[0002] 

[Description of the Prior Art] Since the liquid crystal display which operates with a low 
power has the descriptions, such as a thin shape and a light weight, the need as a 
display centering on a computer application is mainly growing. Since the liquid crystal 
which is the configuration member of a liquid crystal display does not emit light itself, 



the lighting means for observing an image unlike luminescence mold components, such 
as the Braun tube, is required for it. Especially, in the demand of thin-shape-izing in 
recent years, the field-like lighting system of a sheet metal-like side light method 
(light guide plate method) is used as a lighting means for irradiating a liquid crystal 
display in many cases. 

[0003] There are some which are shown in drawing 7 thru/or drawing 12 as an 
example of the field-like lighting system of such a side light method. In drawing 7 and 
drawing 8 , the profile configuration of this field-like lighting system 1 is carried out 
from the transparence substrate (guide plate) 2 which consists of a translucency 
ingredient, and the light source 3 of the shape of a straight line which was made to 
approach 1 side-edge side 2a of the transparence substrate 2, and has been arranged. 
The liquid crystal display which is not illustrated to the inferior-surface-of-tongue 
side of the transparence substrate 2 is arranged, and this field-like lighting system 1 is 
used as supplemental lighting of that liquid crystal display. 

[0004] The transparence substrate 2 is formed in the so-called wedge with which the 
board thickness becomes thin gradually as it keeps away from said 1 side-edge side 
2a. the reflecting plate 7 which the light source 3 meets end section 4a of the 
transparent material (guide rod) 4 which consists of a linear transparent material by 
which contiguity arrangement is carried out along with 1 side-edge side 2a of the 
transparence substrate 2. and a transparent material 4, is arranged, and is met and 
arranged at LED6 (punctiform light source) mounted in FPC5 (printed wired board) 
which consists of an insulating material, and other end 4b of a transparent material 4 
— since — the profile configuration is carried out. 

[0005] moreover, to 4d (the 2nd page of transparent material) of opposite side sides of 
field (1st page of transparent material) 4c which attend the transparence substrate 2 
in a transparent material 4 In spite of establishing an optical-path conversion means 8 
by which a cross-section configuration consists of slot 8a of an abbreviation triangle, 
and flat part 8b formed between these slot 8a and arranging LED6 at end section 4a 
The beam of light which carried out incidence is made to be emitted to homogeneity in 
1 St page 4of transparent material c from end section 4a of a transparent material 4. 
[0006] The whole surface of the transparence substrate 2 (on drawing 7 .) Hereafter, 
it is called a top face. The light reflex pattern 9 which consists of slot 9a and flat part 
9b is formed in 2b. and he is trying for brightness to become homogeneity mostly also 
in which location of the transparence substrate 2, without being influenced from a 
transparent material 4 to distance. 

[0007] The groove hollow 20 which extends in the vertical direction is formed in the 



abbreviation center section of the opposed face in which LED6 counters nothing and a 
contact side with a transparent material 4 in an abbreviation rectangle. LED6 is in the 
condition which met end section 4a of a transparent material 4, and has been arranged, 
as shown in drawing 7 . drawing 10 . and drawing 1 1 . Solder is given to the both-ends 
sides 6a and 6b of the direction which intersects perpendicularly with the longitudinal 
direction of a transparent material 4 (the part to which solder was given is called 
solder section S.). It connects with the copper foil (illustration abbreviation) with 
which FPC5 was equipped electrically, and the terminal which is not illustrated is 
carried in FPC5 in this condition. 

[0008] FPC5 has PRC body 5a of the abbreviation rectangle in which LED6 grade is 
mounted, and PRC standup wall 5b formed so that it might start in the end section of 
PRC body 5a. PRC standup wall 5b meets LED6, and he intervenes between LED6 and 
frame standup Itabe 10b, and is trying to prevent that the solder section S connects 
with the metal bottom frame 10 (frame standup Itabe 10b) too hastily so that it may 
mention later. 

[0009] Moreover, this field-like lighting system 1 is equipped with the metal frame 
(bottom frame 10) arranged at the inferior-surface-of-tongue side of PPC5 as shown 
'•^ drawing 7 , drawing 9 , drawing 10 , and drawing 1 1 , and the abbreviation tabular 
frame (top frame 1 1) arranged so that a transparent material 4 may be carried out in 
between and FRC5 may be countered, and he is trying to hold the transparence 
substrate 2 and the light source 3. The profile configuration of the bottom frame 10 is 
done by the tabular frame body (bottom frame body 10a) which meets the 
inferior-surface-of-tongue side of PPC5, and is prolonged along with a transparent 
material 4, and standup Itabe (frame standup Itabe 10b) who does an abbreviation 
rectangular cross with bottom frame body 10a, and starts to the end section side 
( drawing 10 right-hand side) of bottom frame body 10a. It changes the other end 
( drawing 10 left-hand side) of bottom frame body 10a into the condition (condition 
that the attaching part which is not illustrated was prepared) of having been mutually 
fixed with the transparence substrate 2, and it makes possible the press to the 
transparent material 4 of LED6 by frame standup Itabe 10b mentioned later. 
[0010] The bottom frame 10 makes frame standup Itabe 10b meet end section 4a of a 
transparent material 4 through PRC standup wall 5b, and he is trying to press LED6 to 
a transparent material 4 through PRC standup wall 5b. And when a bottom frame 
presses LED6 to a transparent material 4 in this way. he aims at improvement in the 
joint effectiveness between a transparent material 4 and LED6. and is trying to absorb 
the variation in the tolerance of a member. 



[0011] 

[Problem(s) to be Solved by the Invention] By the way. in the field-like lighting system, 
in order to acquire a good optical property, it is required that it should position 
certainly while sticking a transparent material and LED good, as a result a transparent 
material and joint effectiveness of LED should be made good. On the other hand, with 
the above-mentioned conventional technique, as shown in drawing 1 1 and drawing 12 , 
in order to perform the press to the transparent material 4 of LED6 through FPC5 
(FPC standup wall 5b), big thrust was not obtained but constraint was received in 
improvement in the part and joint effectiveness. Moreover, with the above-mentioned 
conventional technique, LED6 is a direction (the drawing 1 1 vertical direction.) which 
intersects perpendicularly with the longitudinal direction of a transparent material 4. 
For convenience, it is called a lengthwise direction. It is easy to shift to T and was 
easy to invite decline in joint effectiveness to it in connection with this. 
[0012] This invention was made in view of the above-mentioned situation, and aims at 
offering the field-like lighting system which can aim at improvement in the joint 
effectiveness between a transparent material and the punctiform light source. 
[0013] 

[Means for Solving the Problem] The transparence substrate with which invention 
according to claim 1 consists of a translucency ingredient, and the light source of the 
shape of a straight line arranged near the side edge side of this transparence 
substrate. It has a frame holding said transparence substrate and said light source. 
Said light source The transparent material which consists of a transparent material of 
the shape of a straight line by which contiguity arrangement is carried out at least in 
accordance with the whole surface among the side edge sides of said transparence 
substrate, It is the field-like lighting system constituted from the punctiform light 
source arranged among the both ends of this transparent material at least at one side. 
Said frame It has the tabular frame body which is arranged at the 
inferior-surface-of-tongue side of a printed wired board, or is arranged so that said 
transparent material may be carried out in between and said printed wired board may 
be countered, and is prolonged along with said transparent material. The pawl which 
contacts said punctiform light source is formed in the edge of this frame body, and it 
is characterized by this pawl pressing said punctiform light source to said transparent 
material. 

[0014] Invention according to claim 2 has a hollow in a configuration according to 
claim 1 in the opposite side side of the field where said punctiform light source 
counters with said transparent material, and it is characterized by said pawl fitting into 



said hollow. Invention according to claim 3 is characterized by forming said hollow 
between said both-ends sides, as solder was given to the both-ends side of the 
direction which intersects perpendicularly with the longitudinal direction of said 
transparent material and said punctiform light source avoided this solder section in a 
configuration according to claim 2. Invention according to claim 4 is characterized by 
said hollow being a configuration prolonged towards a groove in the concerned frame 
body arrangement surface part and opposed face side which counters from the frame 
body arrangement surface part equivalent to the side in which the frame body in said 
punctiform light source is arranged in a configuration according to claim 2 or 3. 
[0015] Invention according to claim 5 is characterized by said frame consisting of 
claims 1 with a spring nature ingredient in a configuration given in either to claim 4. 
Invention according to claim 6 carries out said transparent material in between in a 
configuration given in either from claim 1 to claim 5, the punctiform light source is 
arranged to the both ends, and said pawl is characterized by being formed at least in 
one side of the both ends of a frame body corresponding to the punctiform light 
source of the both ends of said transparent material. In a configuration given in either 
from claim 1 to claim 5, the punctiform light source is arranged at the end section of 
said transparent material, invention according to claim 7 arranges a reflecting plate to 
the other end, said pawl is formed in the end section of a frame body corresponding to 
the punctiform light source of the end section of said transparent material, and the 
other end side of a frame body is characterized by holding a transparent material 
through said reflecting plate. Invention according to claim 8 is characterized by said 
punctiform light source being LED in a configuration given in either from claim 1 to 
claim 7. 
[0016] 

[Embodiment of the Invention] Field-like lighting-system 1A concerning the gestalt of 
the 1st operation of this invention is explained based on drawing 1 thru/or drawing 4 . 
In addition, a sign equivalent to drawing 7 thru/or drawing 12 about drawing 7 thru/or 
a part equivalent to drawing 12 , and a member is attached, and the explanation is 
omitted suitably. As shown in drawing 1 and drawing 2 , the profile configuration of this 
field-like lighting-system 1A is carried out from the transparence substrate 2 which 
consists of a translucency ingredient, and the light source 3 of the shape of a straight 
line which was made to approach 1 side-edge side 2a of the transparence substrate 2, 
and has been arranged. The liquid crystal display which is not illustrated to the 
inferior-surface-of-tongue side of the transparence substrate 2 is arranged, and this 
field-like lighting-system 1A is used as supplemental lighting of that liquid crystal 



display. 

[0017] The light source 3 meets end section 4a of the transparent material 4 which 
consists of a long tabular transparent material by which contiguity arrangement is 
carried out along with 1 side-edge side 2a of the transparence substrate 2, and a 
transparent material 4. and is arranged, and the profile configuration is carried out 
from LED6 (punctiform light source) which consists of light emitting diode mounted in 
FPC5, and the reflecting plate 7 which meets other end 4b of a transparent material 4, 
and is arranged. 

[0018] moreover, to 4d (the 2nd page of transparent material) of opposite side sides of 
field (1st page of transparent material) 4c which attend the transparence substrate 2 
in a transparent material 4 In spite of establishing an optical-path conversion means 8 
by which a cross-section configuration consists of slot 8a of an abbreviation triangle, 
and flat part 8b formed between these slot 8a and arranging LED6 at end section 4a 
The beam of light which carried out incidence is made to be emitted to homogeneity in 
1st page 4of transparent material c from end section 4a of a transparent material 4. 
[0019] The whole surface of the transparence substrate 2 (on drawing 1 .) Hereafter, 
it is called a top face. The light reflex pattern 9 which consists of slot 9a and flat part 
9b is formed in 2b, and he is trying for brightness to become homogeneity mostly also 
in which location of the transparence substrate 2, without being influenced from a 
transparent material 4 to distance. 

[0020] The groove hollow 20 where LED6 is prolonged in the vertical direction in an 
abbreviation rectangle in the abbreviation center section of 6d of the opposite sides 
of nothing and contact side 6c with a transparent material 4 is formed. The hollow 20 
is made into the configuration prolonged towards a groove in concerned frame body 
arrangement surface part 6e [ equivalent to the side (on drawing 3 ) in which top 
frame body 21a in LED6 mentioned later is arranged / frame body arrangement 
surface part 6e to ], and 6f side of opposed faces which counter. LED6 is in the 
condition which met end section 4a of a transparent material 4, and has been arranged, 
as shown in drawing 1 , drawing 3 , and drawing 4 . Solder is given to the both-ends 
sides 6a and 6b of the direction which intersects perpendicularly with the longitudinal 
direction of a transparent material 4 (the part to which solder was given is called 
solder section S.). It connects with the copper foil (illustration abbreviation) with 
which FPC5 was equipped electrically, and the terminal which is not illustrated is 
carried in FPC5 in this condition. Since the hollow 20 of LED6 was formed in the 
abbreviation center section of 6d of the transparent material anti-opposed faces as 
mentioned above, and solder was given to the both-ends 6a and 6b side, as said 



hollow 20 avoids the solder section S, it is formed between the both-ends 6a side and 
the 6b side. 

[0021] It has FPC body 5a of the abbreviation rectangle in which LED6 grade is 
mounted, FPC body 5a is equipped with said copper foil, and FPC5 is connected to the 
external power which is not illustrated through copper foiL 

[0022] Moreover, this field-like lighting-system 1A is equipped with the abbreviation 
tabular frame (bottom frame 22) of the metal arranged so that a transparent material 4 
and FPC5 may be carried out to the frame made from a spring nature ingredient (top 
frame 21) which consists of a metal arranged at the inferior-surface-of-tongue side 
of FPC5 in between and the top frame 21 may be countered, as shown in drawing 3 
and drawing 4 , or the product made of resin, and he is trying to hold the transparence 
substrate 2 and the light source 3. (Illustration abbreviation) The profile configuration 
of the top frame 21 is carried out from the tabular pawl 23 which carries out an 
abbreviation rectangular cross (it considers as an acute angle slightly) to top frame 
body 21a, is formed in the tabular frame body [ which is prolonged along with a 
transparent material 4 ] (top frame body 21a), and end section side ( drawing 3 
right-hand side) of top frame body 21a, and fits into the hollow 20 of LED6. The other 
end ( drawing 3 left-hand side) of top frame body 21a is in the condition (condition 
that the attaching part which is not illustrated was prepared) of pressing a transparent 
material 4 through a reflecting plate, and makes possible the press to the transparent 
material 4 of LED6 by the pawl 23. That is, while a pawl 23 fits into said hollow 20, it 
demonstrates the spring force to transparent material 4 direction in the state of 
fitting, and he is trying to press LED6 to a transparent material 4. 
[0023] While the pawl 23 of the top frame 21 fits into the hollow 20 of LED6 with the 
gestalt of this operation constituted as mentioned above, the spring force (spring 
force of the longitudinal direction of a transparent material 4) to transparent material 
4 direction is demonstrated in the state of fitting, and LED6 is pressed to a 
transparent material 4. For this reason, while being stuck to a transparent material 4 
and LED good, it is positioned certainly, as a result a transparent material 4 and joint 
effectiveness of LED can be made good. 

[0024] Although big thrust was not obtained but constraint was received in 
improvement in the part and joint effectiveness with the conventional technique 
mentioned above in order to perform the press to the transparent material 4 of LED6 
through FPC5 (FPC standup wall 5b) With the gestalt of this operation, since a pawl 23 
contacts LED6, the spring force of a pawl 23 is made to act on LED6 directly and the 
press to the transparent material 4 of LED6 is performed, a transparent material 4 and 



joint effectiveness of LED6 can be made big. 

[0025] Moreover, since the pawl 23 of the top frame 21 has fitted into the hollow 20 of 
LED6. LED6 can control shifting in the direction (the direction of drawing 3 
arrow-head B) which intersects perpendicularly with the longitudinal direction of a 
transparent material 4. can ensure positioning of a transparent material 4 and LED6 at 
this rate, and can improve further a transparent material 4 and the joint effectiveness 
of LED6. 

[0026] With the gestalt of this operation, the hollow 20 of LED6 is formed in the 
abbreviation center section of 6d of the transparent material anti-opposed faces as 
mentioned above, solder is given to the both-ends 6a and 6b side (forming the solder 
section S), and as a hollow 20 avoids the solder section S, it is formed between the 
both-ends 6a side and the 6b side. For this reason, even if it becomes depressed 
about the pawl 23 of the top frame 21 and fits into 20, generating of closed-circuit 
failure can be prevented so that a pawl 23 may not contact the solder section S. 
[0027] With the gestalt of this operation, in the configuration which carries out an 
abbreviation rectangular cross at top frame body 21a. the pawl 23 of the top frame 21 
is simple, and can manufacture easily, and improvement in productivity can be aimed 
at. In addition, the pawl 23 of such a top frame 21 may replace with what is tabular, 
and may constitute as follows. Namely, for example, the pawl body formed by carrying 
out the abbreviation rectangular cross (it considering as an acute angle slightly) of the 
pawl 23 of the top frame 21 to top frame body 21a while making the hollow of LED6 
into the shape of a hole, such as circular and a rectangle, (illustration abbreviation), 
You may constitute from the pawl fitting section (illustration abbreviation) which 
intersects perpendicularly with a pawl body, is formed and fits into the hollow of the 
shape of a hole, such as circular [ said ] and a rectangle, so that an abbreviation L 
typeface may be made with a pawl body. 

[0028] Although the top frames 21 and 21 A made the example the case where it 
consisted of metals, they may be replaced with this and a resin ingredient may 
constitute them from the gestalt of the above-mentioned implementation. 
[0029] Although the case where a pawl 23 was formed in the top frame 21 (top frame 
body 21a) was made into the example with the gestalt of the above-mentioned 
implementation, you may make it this invention form a pawl 24 in the bottom frame 22. 
as shown not only in this but in drawing 5 (gestalt of the 2nd operation). That is, in 
drawing 5 . the bottom frame 22 is constituted from a pawl 24 by which crookedness 
formation is carried out by the end section ( drawing 5 right-hand side) of tabular 
bottom frame body 22a arranged at the inferior-surface-of-tongue side of FPC5. and 



bottom frame body 22a. It is held at a transparent material 4 and the bottom frame 22 
is made not to be moved to the longitudinal direction ( drawing 5 longitudinal direction) 
of a transparent material 4 by the other end side ( drawing 5 left-hand side) of bottom 
frame body 22a. The pawl 24 consists of the pawl end face section 25 of the 
abbreviation L typeface which is installed in bottom frame body 22a, and is prolonged 
in the LED6 side ranging over 5d ( drawing 5 right-hand side) of edges of FPC5 so that 
an abbreviation KO typeface may be made with bottom frame body 22a, and a tabular 
tiptoe edge 26 which crookedness formation is carried out at the tip side of the pawl 
end face section 25, and fits into the hollow 20 of LED6. 

[0030] A pawl 24 acts like the pawl 23 of the gestalt of the 1st operation, and the 
gestalt of this 2nd operation generates the spring force so that LED6 may be pressed 
to a transparent material 4. And like the gestalt of the 1st operation, positive 
positioning of a transparent material 4 and LED6 can be achieved, as a result a 
transparent material 4 and joint effectiveness of LED6 can be made good. 
[0031] Although the case where LED6 (punctiform light source) was formed in end 
section 4a of a transparent material 4 was made into the example with the gestalt of 
the above-mentioned implementation, you may make it form LED6 (punctiform light 
source) in the both-ends 4a [ of a transparent material 4 ], and 4b side, without 
arranging a reflecting plate 7, as it replaces with this and is shown in drawing 6 (gestalt 
of the 3rd operation). In drawing 6 top frame 21 A Top frame body 21a, The tabular 
pawl formed in the end section ( drawing 6 right-hand side) of top frame body 21a by 
carrying out an abbreviation rectangular cross (it considering as an acute angle 
slightly) to top frame body 21a (it is called a 1 edge side pawl for convenience.) The 
tabular pawl formed in 27 and the other end ( drawing 6 left-hand side) of top frame 
body 21a by carrying out an abbreviation rectangular cross (it considering as an acute 
angle slightly) to top frame body 21a (it is called an other end side pawl for 
convenience.) 28 — since — the profile configuration is carried out. 
[0032] The 1 edge side pawl 27 fits into the hollow 20 of LED6 by the side of the end 
of a transparent material 4, and the other end side pawl 28 fits into the hollow 20 of 
LED6 by the side of the other end of a transparent material 4. The 1 edge side pawl 27 
of top frame 21 A and the other end side pawl 28 are in the condition which fitted into 
each hollow 20 of LED6, as mentioned above, and they demonstrate the spring force 
to the direction of a partner. 

[0033] With the gestalt of this 3rd operation, the spring force is generated so that the 
1 edge side pawl 27 and the other end side pawl 28 may both press LED6 to a 
transparent material 4 like the pawl 23 of the gestalt of the 1st operation. And like the 



gestalt of the 1st operation, positive positioning of a transparent material 4 and LED6 
can be achieved, as a result a transparent material 4 and Joint effectiveness of LED6 
can be made good. 
[0034] 

[Effect of the Invention] According to invention given in either from claim 1 to claim 8, 
since the pawl of a frame presses the punctiform light source to a transparent 
material in contact with the punctiform light source, while being stuck to a transparent 
material and the punctiform light source good, it is positioned certainly, as a result 
joint effectiveness of a transparent material and the punctiform light source can be 
made good. 

[0035] Since the pawl of a frame fits into the hollow of the punctiform light source 
according to invention according to claim 2 While pressing the punctiform light source 
to the longitudinal direction of a transparent material, pressing the punctiform light 
source to a transparent material and making good joint effectiveness of a transparent 
material and the punctiform light source Migration of the punctiform light source in the 
direction which intersects perpendicularly with the longitudinal direction of a 
transparent material can be regulated, positioning of the part, a transparent material, 
and the punctiform light source can be ensured, and the joint effectiveness of a 
transparent material and the punctiform light source can be raised further. 
[0036] Since according to invention according to claim 3 the solder section is avoided 
and the press to the transparent material of the punctiform light source by the pawl of 
a frame can be performed, even if a frame is metal, generating of closed-circuit failure 
is avoidable. 

[0037] According to invention according to claim 4, in the configuration which carries 
out an abbreviation rectangular cross at a top frame body, the pawl of a top frame is 
simple, and can manufacture easily, and improvement in productivity can be aimed at. 
Since the frame consists of ingredients which have spring nature according to 
invention according to claim 5, generating of the force which presses the punctiform 
light source to a transparent material can be attained easily. Since both the force in 
which the pawl of the both ends of a frame body presses the punctiform light source 
to a transparent material is generated according to invention given in claims 6 and 7, 
improvement in joint effectiveness can be achieved efficiently. 
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[Brief Description of the Drawings] 

[Drawing 1] It is the decomposition perspective view showing the gestalt of the 1 st 
operation of this invention. 

[Drawing 2] It Is the top view showing typically the transparence substrate of drawing 
1 , and the arrangement relation of the light source (a transparent material, LED, and 
reflecting plate). 

[Drawing 3] It is the perspective view showing typically the arrangement relation 
between LED of drawing 1 , a transparent material, and a top frame. 
[Drawing 4] It is the bottom view showing typically the arrangement relation between 
the hollow of LED of drawing 2 , and the pawl of a top frame. 

[Drawing 5] It is the front view showing the gestalt of the 2nd operation of this 
invention typically. 

[Drawing 6] It is the front view showing the gestalt of the 3rd operation of this 
invention typically. 

[Drawing 7] It is the perspective view showing an example of the conventional 
field-like lighting system. 

[Drawing 8] It is the top view showing typically the transparence substrate of drawing 
7 , and the arrangement relation of the light source (a transparent material, LED, and 
reflecting plate). 

[Drawing 9] It is the top view showing typically the arrangement relation between the 
transparence substrate of drawing 7 , the light source, and a bottom frame. 
[Drawing 10] It is the front view showing the field-like lighting system of drawing 7 
typically. 

[Drawing 1 1] It is the top view showing the field-like lighting system of drawing 7 



typically. 

[Drawing 12] It is drawing showing typically the condition of pressing LED to a 
transparent material through FPC. 
[Description of Notations] 
1A Field-like lighting system 
2 Transparence Substrate 

4 Transparent Material 

5 FPC (Printed Wired Board) 

6 LED (Punctiform Light Source) 

7 Reflecting Plate 

20 Hollow 

21 Top Frame 
23 Pawl 
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